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© DEVICE FOR ULTRASONIC DISPERSION OF A LIQUID MEDIUM. 



© A device for ultrasonic dispersion of a liquid 
medium comprises an ultrasonic radiator (1) with a 
concentrator (2), a main (3) and a subsidiary (6) 
support bushing mounted, respectively on the ultra- 
sonic radiator (1), on the concentrator (2) and on its 
end part (4). The main support bushing (3) is 
kinernatically connected to at least two sleeves 
(8,9,10) for feeding the liquid medium, each of them 
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being connected to a corresponding hollow rod 
(20,21 ,22) 

connected to a corresponding radial channel 
(23,24,25) of the subsidiary bushing (6), and to a 
valve (33,34,35) for regulation 

of the liquid medium flow mounted on the sub- 
sidiary support bushing (5). 
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Field of the Art 

This invention relates generally to devices for 
atomizing liquids, and more particularly to an ap- 
paratus for ultrasonic atomization of liquids. 



Prior Art 

Modern industrial processes associated with 
applying liquids to workpiece surfaces call for ob- 
taining a range of high-quality aerosols and mist 
sprays of various compositions. 

Most advanced are devices for ultrasonically 
atomizing liquids as such devices do not require 
heating the liquids during atomization. 

There is known an apparatus for ultrasonic 
atomization of liquids (cf., SU, A, 1,237,261) com- 
prising an ultrasonic radiator, a concentrator, a 
main bearing sleeve secured on the ultrasonic ra- 
diator, an additional bearing sleeve secured on the 
concentrator, and auxiliary bearing sleeve having a 
radial passage in its body with an outlet hole at its 
inner surface and mounted at the end portion of the 
concentrator, a tube for feeding the liquid extend- 
ing along the geometrical longitudinal axis of the 
concentrator, mechanically connected to the main 
bearing sleeve and having a free end thereof 
passed through the body of the additional bearing 
sleeve, a hollow rod one end of which movably 
receives the free end of the tube for feeding the 
liquid, the other end communicating with the inlet 
hole of the radial passage of the auxiliary bearing 
sleeve, and a valve for controlling the feed of the 
liquid mechanically connected to the pipe for feed- 
ing the liquid. 

However, this apparatus ensures atomization of 
only homogeneous liquids, which limits the range 
of its application. 

Another disadvantage of this prior art apparatus 
is leak of the liquid resulting in excessive con- 
sumption thereof. 

Disclosure of the invention 

It is an object of the present invention to pro- 
vide an apparatus for ultrasonic atomization of liq- 
uids having such additional members that would 
render the apparatus capable of atomizing two or 
more heterogeneous liquids accompanied by their 
mixing. 

The object of the invention is attained by that 
in an apparatus for atomizing liquids comprising an 
ultrasonic radiator with a concentrator, a main bear- 
ing sleeve mounted on the ultrasonic radiator, an 
additional bearing sleeve secured on the concen- 
trator, an auxiliary bearing sleeve secured at the 



end portion of the concentrator and having a radial 
passage in its body with an outlet hole at its inner 
surface, a tube for feeding the liquid extending 
along the geometrical longitudinal axis of the con- 
s centrator, mechanically connected to the main 
bearing sleeve, and having a free end thereof 
passed through the body of the additional sleeve, a 
hollow rod one end of which movably receives the 
free end of the pipe for feeding the liquid, whereas 
70 the other end communicates with the inlet hole of 
the radial passage of the auxiliary bearing sleeve, 
and a valve for controlling the feed of the liquid 
mechanically connected to the pipe for feeding the 
liquid, according to the invention, the apparatus is 
75 provided with at least one more additional tube for 
feeding the liquid extending along the geometrical 
longitudinal axis of the concentrator, mechanically 
connected to the main bearing sleeve, additional 
hollow rods equal in number to the number of the 
20 additional tubes for feeding the liquid, one end of 
each such rod movably receiving a free end of the 
corresponding additional tube for feeding the liquid, 
and additional valves for controlling the feed of the 
liquid, each such valve being connected to the 
25 corresponding additional tube for feeding the liquid, 
whereas the body of the auxiliary bearing sleeve 
has additional radial passages equal in number to 
the number of the additional hollow rods, the inlet 
hole of each such additional radial passage com- 
30 municating with the other end of the corresponding 
additional hollow rod, the outlet hole being ar- 
ranged at the inner surface of the auxiliary bearing 
sleeve. 

Preferably, the surface of the end portion of the 
35 concentrator is provided with grooves equal in 
number to the number of tubes for feeding the 
liquid, the auxiliary bearing sleeve being preferably 
so positioned that each of the grooves of the con- 
centrator communicates with the outlet hole of its 
40 corresponding radial passage. 

Favourably, each groove of the concentrator 
extends along its geometrical longitudinal axis. 

Advisably, each groove of the concentrator ex- 
tends about a helical line. 
45 Advantageously, each valve for controlling the 
feed of the liquid is disposed in the body of the 
additional bearing sleeve. 

The invention affords simultaneous mixing an- 
atomization of heterogeneous liquids in one phaa* 
50 to result in a wider application range of the appara- 
tus. 

Also, the invention allows to control the flow 
rate of each of the liquids being mixed. 

In addition, the invention makes it possible to 
55 meter-feed the liquids. 
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The invention will now be described in greater 
detail with reference to various preferred embodi- 
ments thereof taken in conjunction with the accom- 
panying drawings, in which: 

Fig. 1 is a general view of an apparatus for 
ultrasonic atomization of liquids according to the 
invention; 

Fig. 2 is a section taken along the arrow A in 
Fig. 1; 

Fig. 3 is a section taken along the line Ill-Ill in 
Fig. 1 showing schematically radial passages; 

Fig. 4 is an enlarged view of unit C in Fig. 2; 

and 

Fig. 5 is an enlarged view of the end portion of 
a concentrator with grooves extending about a hel- 
ical line. 

p re f erre d Embodiment of the Invention 

An apparatus for ultrasonic atomization of liq- 
uids comprises an ultrasonic radiator 1 (Fig. 1) with 
a concentrator 2 (Figs. 1, 2). The radiator 1 carries 
a main bearing sleeve 3, whereas provided at the 
concentrator 2 and at its end portion 4 are addi- 
tional and auxiliary bearing sleeves indicated by 5 
and 6, respectively. Arranged along the geometrical 
longitudinal axis 7 of the concentrator 2 are three 
tubes 8, 9, 10 (Fig. 1) for feeding the liquid, each 
such tube communicating with a respective vessel 
11, 12, 13 containing liquids. The tubes 8, 9, 10 
(Fig. 2) rest on the main bearing sleeve 3. Free 
ends 14, 15. 16 (Fig. 1) of the respective tubes 8, 
9, 10 extend through the body of the sleeve 5, and 
are adapted to movably enter ends 17, 18, 19 of 
the corresponding hollow rods 20, 21, 22. The 
body of the sleeve 6 has three radial passages 23, 
24, 25 (Figs. 2, 3) with the inlet hole of each such 
passage communicating with another end 26, 27, 
28 of the corresponding hollow rod 20, 21, 22, their 
outlet holes being provided at an inner surface 29 
of the sleeve 6. The end portion 4 of the concentra- 
tor 2 has grooves 30, 31 , 32 (Figs. 3, 4) extending 
along its axis 7 and equal in number to the number 
of tubes 8, 9, 10 (Fig. 1), each such groove com- 
municating with the outlet hole of the correspond- 
ing passage 23. 24, 25 (Figs. 3, 4) of the sleeve 6. 
Secured in the body of the sleeve 5 (Fig. 1) are 
three valves 33, 34. 35 for controlling the flow rate 
of the liquid, each such valve communicating with 
the respective tube 8, 9, 10. 

According to another embodimeht of the con- 
centrator 2 of the apparatus for ultrasonic atomiza- 
tion of liquids, each groove 36, 37, 38 (Fig. 5) at its 
end portion 4 extends about a helical line. Other- 
wise, this construction of the concentrator 2 is 
similar to one described with reference to Figs. 1 
and 2. 



The proposed apparatus for ultrasonic atomiza- 
tion of liquids operates in the following manner. 

Signals generated by an ultrasonic generator 
(not shown) are conveyed to the ultrasonic radiator 
s 1 (Figs. 1, 2) to induce ultrasonic oscillations there- 
in. 

From the radiator 1 the oscillations are trans- 
mitted to the concentrator 2 to be emitted from its 
end portion 4. At the same time, the liquids, such 

70 as liquids of different properties, are convyed from 
the vessels 11. 12, 12 along the tubes 8, 9, 10 to 
the portion 4 of the concentrator 2. According to 
one specific feature of the invention, the use of 
several tubes 8, 9 f 10 affords atomization of such 

75 unlike liquids which are preferably not to be mixed 
together prior to atomization. 

When it is necessary to mix different liquids, 
the valves 33, 34, 35 (Fig. 1) act to control the feed 
of such liquids along the tubes 3, 9, 10 in preferred 

20 proportions. This arrangement of the valves 33, 34, 
35 allows to increase the field of vision of the 
surface being treated and makes the apparatus 
more convenient in handling. The liquids flow from 
the tubes 8, 9, 10 and along the corresponding 

25 hollow rods 20. 21, 22 to the radial passages 23. 
24, 25 (Fig. 3) of the auxiliary bearing sleeve 6. 
From the outlet holes of the passages 23, 24, 25 
the liquids are conveyed to the corresponding 
groove 30, 31, 32 (Figs. 3, 4) of the concentrator 2. 

30 This feature of the invention prevents leaks of the 
liquids and excessive consumption rate thereof 
during atomization. 

Arrangement of the grooves 30, 31, 32 (Fig. 5) 
of the concentrator 2 about a helical line allows to 

35 intensify the atomization process. 

The present invention makes it possible to sim- 
plify operation of the apparatus. 

In addition, the invention affords a saving in the 
consumption of liquids being atomized. 

40 

Industrial Applicability 

The invention can be used for obtaining 
45 aerosols and mist sprays, for example, when apply- 
ing liquids to various surfaces. 

The invention can also find application in inter- 
nal combustion engines, fuel injectors, and the like. 



so 

Claims 

1. An apparatus for ultrasonic atomization of liq- 
uids comprising an ultrasonic radiator (1) with 
55 a concentrator (2), a main bearing sleeve (3) 
mounted on the ultrasonic radiator (1), an addi- 
tional bearing sleeve (5) secured on the con- 
centrator (2), an auxiliary bearing sleeve (6), 
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secured at the end portion (4) of the con- 
centrator (2) and having a radial passage (24) 
in its body with an inlet hole at its inner sur- 
face, a tube (9) for feeding the liquid extending 
along the geometrical longitudinal axis (7) of 
the concentrator (2), mechanically connected 
to the main bearing sleeve (3), and having a 
free end (15) thereof passed through the body 
of the additional sleeve (5), a hollow rod (21) - 
one end (18) of which movably receives the 
free end (15) of the pipe (9) for feeding the 
liquid, whereas the other end (27) commu- 
nicates with the inlet hole of the radial passage 
(24) of the auxiliary bearing sleeve (6), and a 
valve (34) for controlling the feed of the liquid 
mechanically connected to the pipe (9) for 
feeding the liquid, characterized in that the 
apparatus is provided with at least one more 
additional tube (8, 10) for feeding the liquid 
extending along the geometrical longitudinal 
axis (7) of the concentrator (2), mechanically 
connected to the main bearing sleeve (3). addi- 
tional hollow rods (20, 22) egual in number to 
the number of the additional tubes (8, .10) for 
feeding the liquid, one end (17, 19) of each 
such rod movably receiving a free end (14, 16) 
of the corresponding additional tube (8, 10) for 
feeding the liquid, and additional valves (53, 
35) for controlling the feed of the liquid, each 
such valve being connected to the correspond- 
ing additional tube (8, 10) for feeding the liq- 
uid, whereas the body of the auxiliary bearing 
sleeve (6) has additional radial passages (23, 
25) equal in number to the number of the 
additional hollow rods (20. 22) the inlet hole of 
each such additional radial passage commu- 
nicating with the other end (26, 28) of the 
corresponding additional hollow rod (20, 22), 
the outlet hole being arranged at the inner 
surface of the auxiliary bearing sleeve (6). 

2. An apparatus as defined in claim 1 , character- 
ized in that the surface of the end portion (4) of 
the concentrator (2) is provided with hooves 
(36, 37, 38) equal in number to the number of 
the tubes (8, 9, 10) for feeding the liquids, the 
auxiliary bearing sleeve (6) being so positioned 
that each of the grooves (36, 37, 38) of the 
concentrator (2) communicates with the outlet 
hole of its corresponding radial passage (23, 
24, 25). 



ized in that each of the grooves (36, 37, 38) of 
concentrator (2) follows a helical line. 

5. An apparatus as defined in claim 1 , character- 
ized in that each valve (33, 34, 35) for control- 
ling the feed of the liquid is disposed in the 
body of the additional bearing sleeve (5). 



3. An apparatus as defined in claim 2, character- 
ized in that each groove (36, 37, 38) of the 
concentrator (2) extends along its geometrical 55 
longitudinal axis (7). 

4. An apparatus as defined in claim 2, character- 
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